Objective: To determine if there are differential cesarean delivery rates by race and other socio-demographic factors for women with breech infants.
Introduction
Obstetricians have long debated the role of cesarean delivery for breech presentation, as a potentially safer mode of delivery for the fetus. However, the large majority of term breech fetuses in developed countries are now delivered by cesarean, and evidence generally supports this practice. The largest randomized trial to date, the Term Breech Trial, demonstrated improved outcome for selective cesarean delivery, with subsequent changes in practice patterns. [1] [2] [3] However, the experience of the health care provider remains a critical element in the decision to pursue a vaginal breech delivery, and vaginal breech delivery may still be a viable option with appropriate operator experience, rigorous hospital protocols and a thoroughly counseled patient. 4 Preterm fetuses in breech position may also benefit from cesarean delivery. Previous analyses have shown a lower mortality for cesarean delivery as compared to vaginal births in preterm breech infants with birth weights greater than 500 g. 5, 6 Adverse outcomes, such as neurologic sequelae and intraventricular hemorrhage, have been observed to be decreased after cesarean delivery in breech preterm infants, especially in infants with birth weights of 750 to 1500 g. [7] [8] [9] However, the conclusions of these studies are limited by their retrospective design. Attempts at prospective trials have been unsuccessful. [10] [11] [12] Eliminating health disparities has been outlined as one of the two major goals of Healthy People 2010 as mandated by the US Department of Health and Human Services, with infant mortality highlighted as an area of disparity. 13 Although failure to provide cesarean delivery for breech presentation may result in worse neonatal outcome, little is known about the socio-demographic factors that might lead to non-cesarean delivery. Cesarean delivery rates have been shown to differ by race in certain populations. 14 No one has yet studied the patterns of mode of delivery according to race for breech presentation.
There is some evidence to suggest that after the introduction of the novel therapy of surfactant to treat respiratory distress syndrome, the widening in the gap between African American and White infant mortality rates was attributable to a differential application of this therapy. 15, 16 Differences in treatment according to race have been noted in adult diseases such as breast cancer, coronary heart disease, hypertension and schizophrenia. [17] [18] [19] [20] We postulated that differences in delivery patterns for breech presentation may also exist by race, thereby contributing to racial disparities in neonatal outcome.
We examined births recorded in the 1999 to 2000 National Center for Health Statistics (NCHS)-linked birth/death data set to assess for potential differences by race in cesarean delivery rates for breech presentation.
Materials and methods
The US Birth Cohort Linked Birth and Infant Death Certificate data sets of 1999 and 2000 published by the NCHS were used. 21 In this 2-year cohort, 8 023 378 live births were recorded. Our analysis included infants born only to US residents who were singleton infants (7 770 437), born in the breech position or with malpresentation (248 832), weighing greater than 499 and less than 5000 g, with recorded gestational age from 26 to 41 weeks (227 255). We excluded infants born to mothers with a previous cesarean delivery or unknown method of delivery (33 112), and infants with congenital anomalies (5665). This resulted in 188 478 infants. Of those, our analytic cohort consisted of 186 727 infants who were of non-Hispanic White (131 194), non-Hispanic African American (18 615), Hispanic White or African American (28 248) or Asian (8, 670) race. This study was approved by the Stanford University Institutional Review Board.
Socio-demographic variables of this population including maternal age, race, education and parity, as well as medical factors relevant to method of delivery were characterized by mode of delivery. We compared cesarean delivery rates according to these categories using the w 2 test for groups. We further compared the distribution of these characteristics among the three racial groups using the w 2 test. We calculated gestational age-specific cesarean delivery rates and compared cesarean rates by race. We constructed a multivariable logistic regression model to assess the association of race and mode of delivery, adjusting for socio-demographic and medical factors.
We first used logistic regression to determine a summary odds ratio (OR) for each race, including only race and gestational age in the model. We then created an adjusted model that also included medical conditions, which may predispose to either vaginal or cesarean delivery: diabetes, placental abruption, maternal hypertensive disorders and precipitous delivery, as well as demographic factors maternal age, maternal education, parity and adequacy of prenatal care. Adequacy of care was measured by a modification of the Kessner index. 22 Adequacy was coded as a binary variable, with mothers who had intermediate, low or unknown care classified as having inadequate prenatal care. We subsequently ran the same model separately by race for Whites, African Americans and Hispanics to determine if there were differences in the risk factors for non-cesarean delivery.
All states had uniform reporting requirements of demographic factors. Various states did not have specific items on their certificate. Of the variables relevant to our analysis, the only category that was not reported by a state was congenital anomalies by New Mexico. States had varying levels of completeness of data. For example, in 1999, the mode of delivery was reported for 99% or more certificates in 46 states. However, 28.9% of certificates from Oklahoma lacked this information. Such records could not be included in our analysis. For more detailed information regarding completeness of data by state, refer to the Technical Appendix from the Vital Statistics of the US. 23, 24 Statistical analyses were computed using SAS 9.1 (SAS, Cary, NC).
Results
Demographic information and rates of cesarean delivery for the analytic cohort of breech singleton infants born in 1999 and 2000 are presented in Table 1 . In addition, cesarean delivery rates for mothers with certain medical conditions are listed. In general, Figure 1 for African American, Hispanic and White mothers. Regardless of race, for most gestational age groups, more than 80% of breech infants were delivered by cesarean. However, for 12 of 16 gestational age groups, African-American breech infants were more likely to be delivered by the vaginal or non-cesarean route than Whites. On the other hand, Hispanic mothers had similar cesarean delivery rates across gestational age groups compared to Whites, except from 39 to 41 weeks when Hispanics had higher cesarean delivery rates.
Taking only gestational age into account, the observed OR for vaginal delivery for African American versus White mothers adjusted only for gestational age was 1.18 (95% CI, 1.13, 1.23) ( Table 2 ). After using multivariable logistic regression to account for differences in social and medical factors, the adjusted OR for vaginal delivery for African American mothers carrying breech fetuses, compared to Whites, was not statistically significant (OR 0.96, 95% CI, 0.92, 1.01). Hispanics, however, were less likely to be delivered vaginally than Whites (OR 0.83, 95% CI 0.79, 0.86) and this effect was amplified after risk adjustment (OR 0.67, 95% CI 0.64, 0.70).
In our model, maternal age less than 20 years, maternal education < ¼ 8 years or X16 years, high parity and inadequate prenatal care were all independently associated with an increased risk of vaginal delivery for mothers carrying breech fetuses. Hypertensive disease and precipitous delivery were also associated with vaginal delivery, but these comprised a very small proportion of the population. High parity and precipitous delivery were the strongest predictors of vaginal delivery. There was a trend toward cesarean delivery for mothers with placental abruption (Table 2) .
To assess which characteristics may have influenced the direction of risk adjustment in our model, we compared these factors among racial groups. (Table 3 ) Socio-demographic and medical factors were different by race. Compared to Whites, there were significantly more African-American and Hispanic mothers who were less than 20 years of age. Those two groups were also more likely to have had incomplete education and higher parity. These characteristics were all associated with lower cesarean delivery rates.
We further performed multivariable logistic regression analysis separately for Whites, African Americans and Hispanics to determine if there were different risk profiles for vaginal delivery among these groups. (Table 4) In general risk, profiles were similar except for the effect of education status. White mothers with the lowest and highest education status had higher likelihood of delivering vaginally, whereas African American mothers with higher education were more likely to delivery by cesarean. Education status had less of an impact on mode of delivery for Hispanic mothers. Parity played a greater role in influencing vaginal delivery in White mothers as compared to African American or Hispanic mothers.
Because the relationship between cesarean delivery and gestational age was not linear across all gestational ages, we separated into term (37 weeks and above, n ¼ 151 275) and preterm (26 to 36 weeks, n ¼ 35,452) cohorts to compare White and African-American non-cesarean rates. After risk adjustment, there continued to be no difference in preterm breech singleton rates (OR 1.05, 95% CI 0.96, 1.15), whereas for the term model, African-American mothers were slightly less likely to have noncesarean delivery after risk adjustment (OR 0.92, 95% CI 0.87, 0.96).
We examined the impact of various factors in accounting for the observed difference in Whites and African Americans attenuating with risk adjustment. When we removed risk factors from the model individually, the only single factor which when omitted, caused the White/African American disparity to reappear, was parity. A model adjusted for gestational age and parity alone was not sufficient to make the disparity go away. However, gestational age and parity in combination with one of the following: inadequate prenatal care, maternal age or maternal education, were sufficient to make the disparity disappear. Models with any other combination of factors, which did not include parity, were unable to make the disparity disappear.
Although the Asian-American group was relatively small in number, we were able to identify Asian subgroup identity for a subset of the cohort and compared cesarean delivery and risk for non-cesarean delivery for these subgroups. We found that risk of non-cesarean delivery was significantly different according to subgroups, with Hawaiians and Japanese having a higher risk than Whites of having a non-cesarean delivery, whereas Asian Indians and Vietnamese were more likely than Whites to undergo cesarean delivery (Table 5) .
Discussion
In 2001, the American College of Obstetricians and Gynecologists recommended cesarean delivery for the term singleton breech. 25 This recommendation was based largely on the results of The Term Breech Trial that found that cesarean delivery was associated with both reduced mortality and serious morbidity in the newborn period. 1 However, even before this recommendation was published, we found that in 1999 to 2000, most US singletons in breech position were delivered by cesarean. Infants with gestational ages 26 to 39 weeks had cesarean delivery rates greater than 80%.
There has been ongoing controversy regarding the optimal mode of delivery of the term singleton breech. Recent data suggest that a trial of labor may be appropriate in certain situations. [26] [27] [28] In addition, the outcome at 2 years of children whose mothers were enrolled in the Term Breech Trial were not different between groups. 29 In 2006, the ACOG recommendation was amended due to this continuing controversy regarding the true long-term risks of term vaginal breech delivery, and the importance of operator experience, strict protocols and patient counseling in any decision to pursue a breech vaginal delivery were emphasized. 4 The data suggesting an advantage of cesarean delivery for the preterm breech are largely retrospective.
7-9 Three prospective randomized studies were initiated to assess the safest mode of delivery for the preterm breech fetus. Two studies were interrupted due to poor patient enrollment and one study only enrolled 38 patients over 5 years and as such did not have the statistical power to address the question. [10] [11] [12] To our knowledge (using a PubMed search using terms race, breech and cesarean), this may be the first study to examine the issue of race and cesarean delivery for breech presentation. We found that accounting only for gestational age, African Americans had 1.18 times increase in odds of being delivered vaginally than Whites. However, after adjusting for socio-demographic and medical factors, the observed racial difference was no longer present (OR 0.96, 95% CI, 0.92, 1.01). The source of the observed difference was the increased proportion of African-American mothers who had incomplete education or inadequate prenatal care, were teenagers, higher parity, hypertension and precipitous delivery ( Table 3) , factors that were all independently associated with an increased risk of vaginal birth in breech infants (Table 2) . When compared to Whites, Hispanic mothers were less likely to be delivered vaginally. However, the Hispanic population also had an excess of socio-demographic risk factors favoring vaginal delivery. After taking these into account, the ethnic difference in the likelihood of cesarean delivery for Hispanics was amplified. (Table 2 ) The cause of this association is unclear and is worthy of future study.
Differences in access for mothers and infants to optimal treatment such as surfactant therapy for respiratory distress syndrome may contribute to disparities in outcome. Our analysis demonstrates the importance of controlling for socio-demographic and medical factors when assessing racial/ethnic differences in the application of medical interventions. Although disparities in treatment by race and ethnicity have been shown in other areas of medicine, after taking into account differences in social and medical risk, the care provided to African-American breech mothers does not appear to be independently affected by race. Unfortunately, the observed odds of vaginal delivery for breech infants who are African American are increased by 18%, an increase that is associated in large part with the higher levels of teen pregnancy, incomplete education, inadequate prenatal care and high parity ( Tables 1, 2 and 3) . These factors have been associated with other measures of poor perinatal outcome and their reduction may be important in reducing racial disparity.
Overall, Asians had a higher chance of non-cesarean delivery than Whites after risk adjustment (Table 2) . However, when we divided into known subgroups, we found that there was wide variation in practice patterns according to specific Asian race (Table 5) . Previous study has shown that perinatal morbidity and outcome is heterogenous in different Asian sub-populations and our finding emphasizes the importance of looking at Asians by specific race when possible and relevant. 30 Our analysis was limited as the data set did not contain data on type of hospital or payer source. It is possible that there may be differences in care provided by public versus private hospitals as well as teaching hospitals. There may also be differences according to patient insurance status. The potential role of these factors in determining mode of delivery deserves further study. A further limitation of our analysis was the lack of data on the potential impact of mode of delivery on the mother. It would be important for further studies to factor in potential disparities in the critical dimension of maternal safety and well-being.
In summary, we evaluated this US cohort for potential racial/ ethnic disparities in delivery mode for breech. Even after risk adjustment, Hispanics were less likely to be delivered vaginally than either White or African-American breech singletons. AfricanAmerican mothers with breech presentation were 18% more likely to be delivered vaginally than White mothers. This was largely attributable to an increased incidence of social factors, which independent of race, serve not only as risk factors for vaginal delivery but have been traditionally associated with a variety of bad perinatal outcomes. Further research is needed to understand the ways in which these factors influence mode of delivery for breech presentation.
